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Installing electrical conduit in bridges 

& structures

Presented by: Terry Thayer
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Fall / Winter 2004
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Introduction 
• This class will present you with the details 

required to design, review or install conduit, 
junction boxes, ITS(SC&DI) camera pole or 
luminaire bases, traffic loops or other 
electrical system components into or on a 
bridge or structure. 

• Provide two 2” dia. conduits in bridge or 
structure, keep conduits electrically separated 
from each other, from grade at beginning of 
bridge to grade at end of bridge.
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Introduction - continued
• provide expansion & deflection fittings as 

required and terminate each conduit off 
structure in a  junction box. 

• Provide one or two 4” dia. ITS(SC&DI) 
conduits across structure & terminate in pull 
box in grade at each end of structure.

• NOTE: install ITS conduit only if part of 
ITS(SC&DI) system plan.



Rules
• by agreement w/ Bridge & Structures group:
• conceal all electrical equipment within new 

structure.
• on existing structures place equipment under 

structure where possible.
• or, when installing equipment in view of 

traffic, try to hide equipment in form lines.
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Rules - continued
• provide one set of two junction boxes in the traffic 

barrier every 180’ center to center across bridge or 
structure.

• place one set of junction boxes in the second and 
third dummy joint barrier section at beginning & 
end of bridge rail.

• space each set of junction boxes eight feet apart
• conduit enters end of junction boxes only.
• label junction boxes, in ascending roadway 

stationing, TS and then LT.
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Rules - continued
• provide a junction box within ten feet of stub out for 

traffic loop, luminaire pole, ITS(SC&DI) camera 
pole, etc.

• Bridge group will calculate movement within 
structure & provide design locations for expansion, 
deflection and expansion / deflection fittings.

• place deflection fitting in retaining walls near the 
transverse construction joint (cold construction 
joint) in the footing, 120’ spacing maximum.
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Deflection Fitting Deflection Fitting -- DXDX

A Deflection Fitting (DX) allows for 30 A Deflection Fitting (DX) allows for 30 
degrees of bend in any direction and 3/4 inch degrees of bend in any direction and 3/4 inch 
of expansion or contraction.of expansion or contraction.
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Deflection Fittings–(DX)

8



9

Bars are #4 with 2’ – 0” 
lap splice and extend thru 
construction joints (typ)

Construction joints in footing at 
120’ center MAX
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Deflection 
Fitting 

Detail B
(DX)

transverse 
construction 
joint



11Deflection Fitting Detail B-(DX)
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Conduit Expansion Conduit Expansion 
fitting fitting –– (AX)(AX)

An Expansion Fitting (AX) allows for 4 inches of An Expansion Fitting (AX) allows for 4 inches of 
conduit movement conduit movement -- 2 inches in either direction 2 inches in either direction 
normal to the conduit.normal to the conduit.



Conduit 
Expansion 
Fitting (AX)
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Conduit 
Expansion 
Fitting (AX)
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Expansion / Deflection fitting - AX/DX

Expansion / Deflection fitting allows for 3/4 inch of expansion Expansion / Deflection fitting allows for 3/4 inch of expansion 
or contraction and 30 degrees of bend in any direction and  or contraction and 30 degrees of bend in any direction and  
allows for 4 inches of conduit movement allows for 4 inches of conduit movement -- 2 inches in either 2 inches in either 
direction normal to the conduit. Total expansion or contraction direction normal to the conduit. Total expansion or contraction 
is 2 3/4”.is 2 3/4”.

Note: the 
blockout cast 
for the 
deflection 
fitting is cast in 
one side of the 
structure only.
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Rigid Metal Conduit
• conduit is sized using nominal trade size.
• see table table 4, chapter 9 NEC - 2002 for listed 

inside diameter of Rigid Metal Conduit,
PVC Schedule 40 & PVC Schedule 80.

• see ASTM table X2.2, A 53 (STD size) for outside 
diameter of RMC (or see any supplier catalog).

• American National Standards Institute (ANSI) 
C80.1 – 1990 for Rigid Steel Conduit – Zinc Coated



American 
National 

Standards 
Institute (ANSI) 
C80.1 – 1990 for 

Rigid Steel 
Conduit – Zinc 

Coated 17
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Conduit Bodies (condulets)
• There are different types for use with each type 

conduit.
• WSDOT uses Rigid Metal Conduit.
• These conduit bodies are for use with both types.
• IMC is abbreviation for Intermediate metal conduit -

not allowed for use in our specification.
• there are other types - see any conduit supply 

catalog for specifics if other type needed.
• our plans would usually only call out for a 

“condulet”, not a specific Type i.e.: “LB”.
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Expansion fitting (AX)

Conduit body
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••SuperstructureSuperstructure -- upper upper 
portion of a bridge portion of a bridge -- paid as paid as 
lump sum.lump sum.
••SubstructureSubstructure (PIER)(PIER)--lower lower 
portion of a bridge portion of a bridge -- paid at paid at 
unit bid prices.unit bid prices.

Bridge definitions
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Bridge abutments (end pier)

The bridge abutments are designed to both support the bridge & contain the earth 
fill at each end of the bridge. (See contract plans reading course chapter 5 for 
further discussion of bridge layout and definitions).
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Traffic Design Construction Notes
n39. TS  40. LT 41. COMM 42. ITS(SC&DI)
n82. General note: Junction box labeling shown for 

structures only. Label all other junction boxes per 
standard plan J-11a and special provisions.

nUse these notes on Illumination, Traffic Signal, 
Power supply or ITS(SC&DI) sheets as required.

nUse notes only on sheets that have conduit passing 
through structure.

nThe intention of these notes is to define how you 
want to label the junction boxes across the structure.
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Example of how to label illumination plan sheet that Example of how to label illumination plan sheet that 
details conduits crossing structure & labeling of details conduits crossing structure & labeling of 
junction boxes on structure and in grade off structure.junction boxes on structure and in grade off structure.
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Traffic Barrier 
sheet 1 of 3
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Traffic Barrier 
sheet 2 of 3
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Traffic Barrier 
sheet 3 of 3
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Special Provisions
• Junction Boxes - Section 8-20.3(6) is supplemented with the 

following:
• Where conduit and junction boxes are placed in 

barrier, the prime Contractor shall coordinate the work 
of the Contractor constructing the barrier and the 
electrical Contractor so that each junction box placed 
in the barrier is placed in correct alignment with 
respect to the barrier, with the face of the box flush. 
The junction box shall be parallel to the top of the 
barrier within a 1-degree tolerance.  If any point on the 
face of a junction box placed in barrier is recessed 
more than 1/8 inch from the surface of the barrier, the 
Contractor shall install a box extension per the 
Engineer’s approval and grout around the extension or 
remove and replace the entire section of barrier.
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Special Provisions
• Section 9-29.2 is supplemented with the following:

• NEMA Stainless Steel Junction Boxes
• NEMA stainless steel junction boxes and cover screws shall 

conform to ASTM A 304.  Junction boxes installed on exterior of 
structures shall have an external hinge.  Junction boxes shall be 
labeled with the appropriate designation.  See Standard Plans for 
traffic signal system and illumination system labeling.  
Communication system boxes shall be labeled in the same 
manner, with the exception that the label shall be COMM.

• Polyethylene drain tubes for junction boxes mounted in structures 
shall be 3/8-inch diameter with a wall thickness of 0.062 inches 
and shall be rated for a 110 psi working pressure at 73° F.

• Surface mounted junction boxes and junction boxes placed in cast
in place structures shall be NEMA 4X.  

• Junction boxes installed in structures constructed by slip forming 
shall be NEMA 3X and shall be adjustable for depth, with depth 
adjustment bolts, which are accessible from the front face of the 
junction box with the lid installed. 
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Stainless Steel Junction box
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Stainless Steel Junction box



32Adjustable Stainless Steel Junction box



33Adjustable Stainless Steel Junction box

equipment Bonding Jumper between 
adjustable box face & box body
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Conduit exiting Traffic Barrier
Erickson conduit fittingErickson conduit fitting
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Bridge Layout Sheet
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ITS(SC&DI) - install conduit details
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ITS(SC&DI) conduit in bridge-cont.
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ITS(SC&DI) conduit in bridge-cont.

Install conduits as shown on the bridge plans and 
include expansion / deflection fittings for 
galvanized rigid steel conduits with inner ducts 
per conduit manufacturer.
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Install luminaire/ITS base

41



42

Install luminaire / ITS base

Install luminaire / ITS camera pole
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Install Traffic Loop
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Install Traffic Loop - Continued
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Preformed traffic loop
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Install Traffic 
Loop – Cont.
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Externally Mounted Conduit
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Externally Mounted Conduit
profile view of structure with 
conduit, DX fitting, condulets, 
isolation switch enclosure, 
surface mounted junction box, 
etc.
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Externally Mounted Conduit 
– attachment detail 
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How not to install conduits & junction boxesHow not to install conduits & junction boxes
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How not to install an 
expansion fitting
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Summary
• Discussed installation of conduit, junction 

boxes, standard bases, loops & stub outs.
• With this class & the handouts we can install 

conduit, junction boxes, ITS(SC&DI) camera 
pole or luminaire bases, traffic loops or other 
electrical system components into a bridge or 
structure.

• We can make comments on designs by others.
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Where to get more information
• Contact Mike Bauer- Special Provisions & 

Cost Estimating Engineer @ 360-705-7190
• Contact Tony Messmer- Bridge Designer 

(Bridge Rail Specialist) @ 360-705-7216
• Contact Terry Thayer - HQ Traffic Office @ 

360-705-7290
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Are there any questions?


	Electrical Design class Installing electrical conduit in bridges & structures
	Introduction
	Introduction - continued
	Rules
	Rules - continued
	Rules - continued
	Rigid Metal Conduit
	Conduit Bodies (condulets)
	Traffic Design Construction Notes
	Special Provisions
	Special Provisions
	Summary
	Where to get more information


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts false
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveEPSInfo false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 100
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d530a930f330c8306e57cb30818fbc307f3092884c308f305a3001753b50cf89e350cf5ea6308267004f4e9650306b62913048305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


